This study aims to analyze the biotopic factors affecting the EPT assemblage diversity in the rivers of the Târnava Watershed. Our research revealed that the high diversity of the Plecoptera communities is associated with river reaches with boulder and cobble lithological substrate, accentuated slope and natural bank dynamics, and also it is directly correlated with dissolved oxygen and inversely correlated with chemical and biochemical oxygen demand, total hardness, nitrates and total nitrogen in the water. The high diversity of the Trichoptera communities is associated with water which presents moderate quantities of nutrients (total phosphorus, phosphates) and with river reaches with heterogeneous structures (where runs and bends were present). The diversity of the Ephemeroptera communities is positively correlated with the multiannual average flow and riverbed width.
INTRODUCTION
Ephemeroptera, Plecoptera and Trichoptera larvae communities are key components for matter cycling in the lotic systems (Allan, 1995 This study aims to analyze the biotopic factors influencing EPT assamblage diversity in the Târnava rivers. The Târnava River basin was selected for this analysis due to its dimensions, high variability of biotopes and also high variability of human impact (CurteanBănăduc et al., 2001; Curtean- Bănăduc, 2005a ). The Târnava Watershed (Târnava Mare, Târnava Mică and Târnava main rivers) is situated in the central part of the Romanian Carpathians and drains the southern part of the Transylvanian Depression. With a total surface area of the catchment of 6,157 km 2 , a length of 249 km and a height difference of approximately 1,250 m, the Târnava River is the second main tributary of the Mureş River, representing 21% of this hydrographic basin. The Târnava River is formed by the junction of Târnava Mare River (3,606 km 2 basin surface and a length of 221 km) and Târnava Mică River (2,049 km 2 basin surface and a length of 191 km) (Roşu, 1980) .
MATERIAL AND METHODS
The results are based on the benthic macroinvertebrate quantitative samples of 24 stations in the reference area (Fig. 1, Tab. 1 ). The samples were taken from five different points, in each station (10 m length), in order to highlight the specific diversity of local microhabitats. The sampling was carried out with an 887 cm 2 surface Surber Sampler, with a 250 µm mesh net. The sampled biological material was fixed in 4% formaldehyde solution and was analyzed in the laboratory with an Olympus (150X) stereomicroscope. Ephemeroptera, Plecoptera and Trichoptera larvae were identified at the species level. The sampling stations location on the studied rivers: Târnava Mare (S1 -S12), Târnava (S13, S14), Târnava Mică (S15 -S24). 4 3-, total nitrogen, total phosphorus). The substratum types (mud, sand, gravel, pebbles, cobbles, boulders, large boulders) were expressed as percentages of the transversal section surface (10 m length).
The community's diversity is expressed using the Menhinik (M) (Krebs, 1989 ) and Gini-Simpson (S) indices (Jost, 2007) . Habitat factors -diversity of EPT assemblages conditionality were analyzed using Canonical Correspondence Analysis -CCA (ter Braak, 1986 ); ordinations were done using CANOCO v 4.5 (ter Braak, Smilauer, 2002). Were obtained regressions, which describe the variation of biodiversity indexes in relation with biotope conditions dynamic. For the statistical analysis and regressions the computer programme STATISTICA 7.0 was used. Statistical evaluations were performed using a level of significance probability (p) with 5% risk of error (p ≤ 0.05).
RESULTS AND DISCUSSION
In the reference zone 12 mayfly species (belonging to seven genera and six families), (Bănăduc, 2013) , eight stonefly species (belonging to five genera and five families) (CurteanBănăduc, 2005b) and 13 caddisfly species (belonging to nine genera and nine families) (Robert and Curtean-Bănăduc, 2005) were identified.
Ephemeropteran communities present a high specific diversity and heterogeneity in S1 The plecopterans are present only in the upper courses of the Târnava Mare River (S1 -S4) and Târnava Mică Rivers (S15 -S17), in these sectors the communities of plecopterans present a relatively high specific diversity and heterogeneity (S2 M = 0. The CCA which relates EPT biodiversity to the environmental variables, showed that the first two axes (eigenvalues λ1 = 0.402, λ2 = 0.145) explained 90% of the total variance (Fig. 2) . The slope, presence of large boulders, boulders and cobbles were positively correlated with the first axis, whilst the presence of pools and pebbles were negatively correlated with the first axis. Menhinik and Gini-Simpson indices for Plecoptera were positively correlated with the first axis, which meant that the slope, presence of large boulders, boulders and cobbles are favorable for Plecoptera diversity. The presence of runs and bends were positively correlated with the second axis; maximum and average riverbed widths were negatively correlated with the second axis. Multiannual average flow, channel modification and the sand type of the substrate loaded equally on both axes, being negatively correlated with both of them. The diversity of Trichoptera communities expressed through Mehinik and Gini-Simpson indices were positively correlated with the presence of runs and bends; the Menhinik index for Ephemeroptera was positively correlated with the multiannual average flow and Gini-Simpson indices for Ephemeroptera were positively correlated with average and maximum riverbed width. The results of the CCA, which relates to EPT biodiversity values and water chemical characteristics, showed that the first two axes (eigenvalues λ1 = 0.406, λ2 = 0.162) cumulatively explained 89.3% of the total variance (Fig. 3) . DO was strongly positively correlated with the first axis, while the nitrates concentration, total nitrogen, BOD 5 , COD-Mn and total hardness were negatively correlated with this first axis. The biodiversity indices for Plecoptera were determined by the first axis, being positively correlated with dissolved oxygen and negatively correlated with nitrates concentration, total nitrogen, BOD 5 , COD-Mn and total hardness. Total phosphorus was positively correlated with the second axis, while chloride concentration was negatively correlated with the second axis. The Gini-Simpson indices for Trichoptera were determined by the second axis, being positively correlated with moderate quantities of total phosphorus.
In the studied sectors, the concentration of nitrates ranged between 1.2 mg/l (S4) and 52.75 mg/l (S7), with an average of 9.268 mg/l. The concentration of phosphates was relatively low in all of the analyzed sectors and ranged between 0.0 mg/l and 0.167 mg/l. The concentration of sulphates varied between 5.71 mg/l (S4) and 291.12 mg/l (S11), with the highest values (> 165 mg/l) recorded in the lower part of the Târnava Mare River (S10 -S13) and the Târnava Mică River (S24) and in the Târnava River (S14). The chloride concentration varied between 7.1 mg/l (S4) and 415.35 mg/l (S21). The COD-Mn values, as an indicator of oxidable matter in the water, ranged between 4.1 mg/l (S16) and 31.04 mg/l (S8), with an average of 12.446 mg/l; BOD 5 values varied between 1.5 mg/l (S1) and 13.66 mg/l (S8) with an average of 4.971 mg/l. The total nitrogen shows moderate quantities, ranging between 0.317 mg/l (S3) and 3.280 mg/l (S6), with an average of 1.524 mg/l; the total phosphorus shows small amounts, ranging between 0 mg/l and 0.17 mg/l (S19), with an average of 0.029 mg/l (Tab. 2).
Analysis of correlations indicates that there exist significant correlations between diverse Ephemeroptera communities expressed by the Gini-Simpson and the following physico-chemical water parameters of the water: total hardness -DT (Fig. 4) , dissolved oxygen -DO (Fig. 5), sulphates (Fig. 6), nitrates (Fig. 7) , phosphates (Fig. 8) , total nitrogen ( Fig. 9 ) and total phosphorus (Fig. 10 ). 
CONCLUSIONS
High Plecoptera community diversity is associated with river sectors with a lithological substrate comprising boulders and cobbles, accentuated slope and with natural banks, and also is positively correlated with dissolved oxygen and negatively correlated with chemical and biochemical oxygen demand, total hardness, nitrates and total nitrogen in the water. The high diversity of the Trichoptera communities is associated with water which presents moderate quantities of nutrients (total phosphorus, phosphates) and with river sectors with heterogeneous structures (where runs and bends were present). The diversity of the Ephemeroptera communities is positively correlated with the multiannual average flow and riverbed width. Regression analysis can be used to forecast the biodiversity dynamic -as indicator of homeostasis of the analyzed lotic systems, in case of water physico-chemical parameters, in various management scenarios of the studied rivers.
